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PREFACE 



In Hm 1973, the Defense ^Civil PrupiireUncHH /Agency (DCPA) and the 
National Oceanic and Aimospherii: AdmiiiiHEmlion (^fOAA) s^gnud an ugrecmcnt 
to coordinate the community natural disaster progranu It designates thu DCPA 
Ort-Slta Asslstanco prograni as the mmm for currying out much of the disaitcr 
pwpmcdnm planning effort at thu local governiiient Icvti. Wc believo thin agree- 
ment will lead to improved coordinmion in cumniunlty disaster plunrting through- 
out the Nation* 

The DCPA, state Civil Dtifcnse, and the Natloiial Weather Service (NWS) 
of WOAA have been cooperating in pUinning and eoDrdinating community pre- 
paredness nieetlnp and drills, Thi^^ agreement will provide a better organized 
and more aystematic effort by both agencies. 

The tornado preparedness phinnlng informution In this paniphlet h to aid 
tho local leaderB and the On-Site AHsistuncc teams in dcvel<3plng community 
preparedness plans. These plans are needud ( 1) to ensure coordlnatod action by 
everyone involved (e.g., warning apncies, beal ofTicinh, law enforcGnicat agcn- 
cieSj cooperating news media, rescue and medical agencies, disaster rcUet agcncioi, 
and volunteof communicutions groups); (2) to ensure the adoption and imple- 
mentation of proven practices and procedures; and (3) to carry out a public 
edweation program concerning the threat of tornndoes i\nd severe thunderstorms 
and the measures that individuals should take to sufeguiird theniHelveR when they 
are in the path of these davnstating natural hazards. 

Community tornado prcparedncsB plans should be commensurate with the 
frequency of such storms, the population density, und the resources of the 
ConirTiunity, 

George P. Cressman 

Director, Hational Weather Service 
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CHAPTii l-INTRODUCTION 



Your wife is in the kitchen, preparing the evening 
meal. Your children are playing outdoors. 

The broadcast program is suddenly interrupted. 

The announcer my%, urgently: *The UJ. Com- 
tnerce Department's National Weather Service has 
just issued the following Tornado Warning Bulletin" 

A 'TORNADO WARNING IS IN EFFECT 
UNTIL 7 ?M. FOR PERSONS IN [YOUR 
COUNTY]. A TORNADO WAS SIGHTED 
SIX MILES SOUTHWEST OF [YOUR 
TOWN] AT 5:15 P.M. THIS TORNADO IS 
MOVING TOWARD THE NORTHEAST AT 
TWENTY MILES PER HOUR. IF A TOR- 
NADO OR THREATENING CONDITIONS 
ARE SIGHTED ... BE PREPARED TO 
MOVE TO A PLACE OF SAFETY.'* 

What does this mean to your wife? What should 
she do to protect herself and the children? Has she 
ever been told what shelter to seek^ or how to recog- 
nize an approaching tornado? Has your community 
developed plans for warning her neighborhood—for 
reoommending shelter areas— for quick rescue opera- 
tion if a tornado strikes? 

If your conununity Js among those which have 
developed tornado preparedness plans, your wife and 
children will have a much better chance of survival 
and rescue if your neighborhood, or even your house, 
is struck. 

If, howevarg your community is among those 
^^hich have not yet developed and established a Tor- 
nado Preparedness Plan, the development of an ade- 
quate plan should be eonsidered seriously— NOW, 
This pamphlet gives you information on what can be 
done and how to do it. 

The potential for loss of life and property from 
tornadoes Increases year by year. As open fields be- 
oome residential areas, the target for disaster bfgad- 
ans. New people movm into the community^ often 
unaware of what can happen, Old and new residents 
and education concerning the threat of natural haz- 



ards and how to proteet themselves. This idueation 
should be arranged by the local leadership as part of 
tornado preparedness planning. This leadership can 
also fit tornado preparedness planning to the re- 
sources and capabUitiei of th© comunity. 

What Can Be Done? 

A Tornado Preparedness Plan can be developed to 
fit any size community, from a small town to a large 
metropolitan area. Plans are needed even for com- 
munities where no tonaado has ever struck* Every 
year, places that have never been struck before join 
the list of torrtado disaster locations. 

Can anything really be done to minimize a tor- 
nado disaster? Yes— by public education in the ap- 
plication of effective procedures, tiiDely widc»spread 
warnings can be applied to save many people from 
death or injury whan a tornado strikes. The same 
system can be used to spread the word when severe 
thunderstorms pass over an areas in order to reduce 
deaths and injuries from lightning, high windi, and 
destructive haiL 

Although a cominunity may have a disaster plan 
for other hazards (nian-mide or natural), tornadoes 
and severe thunderstorms are ^*ihort^fuse" hazards 
and can strike suddenly, then move quickly across an 
area. Special cooperative arrangements need to be 
made to watch for them, detect them as soon as 
possible, and quickly warn the areas in the path of 
their movement, so that people can go to proper 
shelter immediately. Preplanned resctie and relief op- 
erations should be ready to start as soon as disaster 
strikes. 

How to Start Doing It 

NOAA's National Weather Service (formerly the 
Weather Bureau) started its severe local storm fore- 
cast and warning service in 1953. Since then, with 
irnproved techniquei and communications— with ex- 
panded and intensifled cooperation from the news 
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media and from authorities in ehirge of public pro» 
tection, rescue, and relief— and with the valued help 
of Individuals who watch for tornadoes and levere 
thunderstornis and ni^e quick reports to area offices 
of the Nationid Weather Service— the average num- 
ber of deaths and injuries from these hazards has de- 
creased conslderablyp 

Each National Weather Service offlce in the 
United States has been asilgned the responsibility for 
arranging for the diitribution of watches and warn- 
ings of severe loeal stornii, including tomadoeSj 
throughout a number of counties. Every county in 
the United States is served by an office of the Na- 
tional Weather Service responsible for Issuing perti- 
nent warnings to it. 

Table 1 lists by States the National Weather Serv^ 
ice Regional Headquarters which should be con- 
tacted, by mail or telephone, to find out which office 
should cooperate \vith your group of local authorities 
in developing your comrnunity's tornado prepared- 
ness plan. They will be glad to anange to have a 
representative meet with you to discuss any points 
needing clarification. 

Act now! You rnay save residents of your coin- 
munity from death or injury this year— and for many 
years to come. 



Table 1— GUIDE FOR CONTACT WITH NA^ 
TlONAt WEATHER SERVICE RE- 
GIONAt HEADQUARTERS 



States in Eastern Report: 

Connecticut North CarolLna 

Delaware Ohio 
Maine Pennsylvania 
Maryland Rhode Island 

MaiSachus^tti South Carolina 

New Hampshira Vermont 
New Jersay Virginia 
New VorK West Virginia 

Address; Director, EBSicrn Region 

National Weather Service, NOAA 
585 Stewart Avenue 
Garden City, fJew York 1 1530 
Telephone: (Area Code 516) 248^2101 



States in Somhem Region: 

Alabama Mississippi 
Arkansas New Mexico 

Florida Oklahoma 
Georgia Tennessee 
Loutsiana TiVM 
Address^ Director, Southern Region 

National Weather Service, NOAA 
819 Taylor Street 
Fort Worth, Texas 76102 
Telephone: (Area Code 817) 334-2668 



States in Centra! Regiott: 
Colorado 
Illinois 
Indiana 
Iowa 
Kansas 
Kentucky 
Michigan 
Address! Director* Central Reiion 
National Weather Service 
601 E. 1 2th Street 
Kansas City, Mo. 64106 
Telephone: (Area Code 816) 374-7000 



Mlnnisflia 
Missouri 
Nebraska 
North Dakota 
South Dakota 
Wiscdniin 
Wyoming 



NOAA 



States in Western Region,' 
Arizona 
California 
Idaho 
Montana 



Nevada 
Oreion 
Utah 

Washington 



Address: Director, Western Region 

National Weather Service, NOAA 
Box 11 188, Federal Building 
125 South State Street 
Salt Lake City, Utah 84111 

Telephone: (Area Code 801 ) 524^5500 

State of A laska: 

Address: Director, Alaska Region 

National Weather Service, NOAA 
632 6ih Avenue 
Anchorage, Alaska 99501 

Telephone: 272^9522 

State of Hawaii, arid Pacific Possessions; 
Address: Director, ■Pacific Region 

National Weather Service, NOAA 

Be-ihe^Pauahi Building 

tl49 Bethel Street 

Honolulu, Hawaii 96813 
Telephone: (Area Code 808) 546-5680 

Public Information Office 

National Oceanic and Atniospheric Administration 
Rockville, Maryland 20852 
Telephone: (Area Code 301 ) 496^8243 
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CHAPTii II^TORNADO PRIPARIDNeSS PLANNING 



Your community may be a metropolis, or a subur- 
ban area, or a smaller city, or a town, or a farming 
or ranching area. In most cases it does not have an 
office of the National Weather Service located within 
it. But in every case, a National Weather Service 
office is responsible for providing alerting informa- 
tion and for warning your community conceming 
severe local storms, including severe tiiunderstorms 
and tornadoes. 

Tornado preparedness planning consists of devel- 
oping arrangements and communications between 
the responsible warning agency and the local county, 
and state authorities and agencies responsible for 
public protaction^ safetyj fescue^ and relief— so thatj 
when necessary's the most appropriate immediate ac- 
tion can be taken. The planning covers the arrange- 
menta designed to ensure concerted local action 
when the emergeriGy arises. 

National Weather Service Cooperation 

Tornado preparedness Planning adjusts this Basic 
Warning System to the size, needs, and resources of 
your pafticular community. It is here that your coop- 
erating^ National Weadier Service official enters into 
the picture. He will explain in full detail the cpncept 
of a Tornado Preparedness Plan to fit your commun- 
ity. He can da this best in a meeting. 

He knows your community's severe local storm 
olimatolo^. 

He can tell you how the National Weather Service 
provides severe loc^ storm watches, warnings^ prog- 
ress statements, and all-clear bulletins. 

He can advi-^e you how to organize spotter net- 
works and coinmunications for quick detection and 
reporting of the formation and approach of torna- 
does and severe ihundersto^nis. 



He can inform you of successful planning by other 
communities. 

And he can explain your part in distributing warn- 
ings and in arranging for public education on torna- 
does and severe thunderstonns, 

The First Meettng 

Table 2 shows suggested attendaiice for a Tornado 
Preparedness Planning Meeting. From the experience 
of communities of various sizes that have developed 
tornado preparedness plans, comprehensive fepresen- 
tation at the organizing meeting leads to inaximum 
cooperation and rapid development of the plan. 

The Interested news media— newspapers^ radio 
stations^ and television stations— should be invited. 
The cooperating National Weather Service offlclal 
will assist by making background material available 
in advance, 

The responsibilities of agencies taking part In a 
community warning system are: 



3 



WARN IMG AGENCY 
(NATIONAL WEATHER 
SERVICE) 

1, Conitantly conects re- 
porti. Closgly follows 
weather conditions. 

2, Assesses severe weather 
potentials 

Issues "Watch" bulletins 
and severe weather states- 
ments. 

severe weather is 
sighted or indicatedt is- 
sues "Warning" bulletins. 
Monitors for additional 
threats; cantinues severe 
weather statements; and 
issues new warnings when 
necessary. 

Issues All-Clear bulletini, 
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LOCAL AGENCIES 
Alert personnel when 
"Watch*' is issued and 
help diiiemlnaie 
Watches, Warnings, se- 
vere weather statements 
and All-Clears. 
Assist in repprtini occur^ 
fences of severe weathar. 
If severe local storm 
threatens eommunity, 
sound local warning im- 
mediately. 

Act to protect, reseue, 
and relieve public during 
and after diiester, 
Feed baek information 
on occurrences to wam^ 
ing agency. 
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Table 2— SUGGESTED ATTENDANCE FOR A 
TORNADO PREPAREDNESS PLAN- 
NING MEETING 
NOTE: Salegtions frain this list will vary aecording to the 
size, location arid geography of the community, etg. In some 
eases more than one offleial of each category should be in- 
vited (e.g.* when more than one Jurisdiction is involved). 
Community Head or Heads (Mayor, Manager* Chairman of 

Board of Supervisorsi Presidetit of Council, ety,) 
Newspapers serving gommunity 

Radio and Television Stations serving eoniniunity (including 

those serving from outside the coniinunity) 
Comniunity Police Head 
Community Civil Defense Director 
County Civil Defense Director 

Appropriate Red Cross Chapter Cbairinan, Disaster Chair- 
man, and Disaster Service RepfQient alive 
County Law Enforcement Heed 
District or Area State Law Enforeemerit Agency 
Medical Association 
Hospital Heads 

Superintendent of Public Schools 

Heads of Private Schools and of Collegei and Universities 
Head of Fire Protection Agency 

Radio Amateurs, Citizens' Band Radio Croups, Citizens' 

Radio Service 
State National Guard 

District Engineer, U.S. Corps of Engineers 
Federal Communicationi Conimission Regional Liaison 
Officer 

FCCs State Industry Advisory Committee and /or Area In- 

duitry Advisory Committea 
Public Utilities 
Manager of Public Transit 
Community Engineering Department 
Superintendent of Streets and Public Works 
Civil Air PaU^ol 
Airport Manager 

Federal Aviation Administration Representative 
Commanders of U.S. Military Facilities in or near Commu- 
nity 

U.S. Coast Guard (where applicable) 

Consideration could also be giv^n to inviting: 

Governor*! Representative (especially when more than one 

State is involved) 
State Director of Civil Defense 
Regional Officer of the Office of Civil Defense 
Regional Officer of the Office of Emergency Preparedness 
Public Health Service, HEW, Representative 
Consun^er and Marketinf Service, Department of Agricul- 

ture» Representative 
General Services Administration Representative 
State Board of Education 

The Tornado FfeparedniSi Coininittea 

The officials and representatives at the meeting will 
know the resources available to them, and the gen- 
eral disaster plans applicable to the coitimunity or 
area. They wUl know which people should be 
brought together to develop the various parts of the 
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Tornado Preparednesi Plan. These people will need 
a focal point—a sianding Tormdo Preparednms 
Comrnitiee — to decide upon the coordination of the 
various parts of the Plan, and to oversee and en- 
sure its implementation and continuing operation. 
The cooperating National Weather Service official 
wilt be available to help in the Commlttee'i work. 

The Tornado Preparedness Committee's rneinber- 
ship should comprise representatives of the vital 
agencies of the comniuiiity or area. Subcommittees 
(to work out the general ideas of the full committee) 
ihould be fornied to work out the following parts of 
the plan: 

Spotter Networks (see Chapter IV) 
Communications Networks and Warning Dis- 
semination (see Chapter V) 
Public Educatioii on Tornadoes and Severe 

Thunderstorms (see Chapter VI) 
Medical and Hospital (see Chapter VII) 
Post-Disaster Relief and Rehabilitation (see 
Chapter VIH) 
When your Tornado Preparedness Plan is agreed 
upon, the Committee should have It reproduced, dis- 
tributed, and activated with appropriate, continuing 
publicity to ensure maximum awareness on the part 
of the public and all participating agencies. 

Once the Tornado Preparedness Plan is in opera- 
tion, the Tornado Preparedness Committee should 
meet at least once a year^ just before the beginning 
of the tornado season (usually by early February). It 
should fill any vacancies in its membership; review 
the Plan and make any necessary changes; reac- 
quaint the members with the Plan, including fami- 
liarizaiion of any new members; make plans for 
renewal of the public^s education on tornadoes and 
severe thunderstorms; and make plans for practice 
drills. It may also accomplish an important function 
in case of disaster by holding a timely post-disaster 
review at a special meeting to determine the effec- 
tiveness of the action taken, and to make necessary 
changes in the Tornado Preparedness Plan to im- 
prove its application. 

Chapter HI presents a buildlng'^block approach to 
this planning that will make decisions easier. It also 
includes a summary treatment showing how all ele- 
ments in the plan dovetail to provide a complete 
warning system. Chapters IV, V and VI deal in 
detail with those aspects of planning which might be 
termed ^'minimizing danger,'* Information concerning 
medical and post-disaster procedures, Weather Bu- 
reau operations, and Severe Weather Climatology is 
outlined In the remainini Chapters, 
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CHAPTIR III -BUILDING BLOeKS FOR A TORNADO 

PRIPARiDNiSS PLAN 



Depending upon th§ size and complexity of a 
community or area, a Tornado Preparadnesi Plan 
may Inalude arrangements from the simple to the 
elaborite. 

The plan will also vary with the facilities available 
for dissemination of Watches and for quick local 
dissemination of VVamlngs (sirens, local broadcast 
stations^ etc*). 

All plans have in common cmain basic arrange- 
ments: 

L Indication of die National Weather Service 
office responsible for Warnings. 

2. A tornado and severe thunderstorm report- 
irtg network. 

3 . One or more Warning Centers. 

4. Communioations for dissemination of 
Watch bulletins and Warning bulletins and 
for alerting safety, rescue, and relief agen- 
cies* 

5. provisions for alerting schools, factories, 
and other places where people are ordinar- 
ily congregated, to the need to activate a 
supplementd watch on threatening weather 
conditions for their own Immediate benefit. 

6. provisions for alerting and warning people 
in outlying areas. 

7. Specific, detailed provisions for action to be 
taken when a tornado or severe thunder- 
storm strikes. 

8. Warning lists, and rosters of key personnel 
and alternates. 

9. Briefj clear reference information on steps 
that should be taken by the public to be 
prepared for tornado and severe thunder- 
storm strlkes^such as the best places to 
take shelter, plans for the safety of school 
children, and availability of battery-oper- 
ated radios. 



10, Information on actions to be tricen aftef a 
diiaiter, and availability of food, shelter, 
medical supplies^ water, flre pr^vantion, 
sanitation, and military assistance. 

The Published Flan 

Pertinent parts of the Tornado Preparedness Plan 
that have been worked out by subcofflinittaas and 
approved by the Tornado Preparedness Comniittee 
should be reflected briefly and clearly in a published 
pamphlet or brochure, which should be kept up-to- 
date by spot revisions during the severe storm season 
and by periodic revision. 
Suggested contents are: 

Section l~Speciflcation of the community or area 
to which the plan applies, and of the re- 
sponsible National Weather Service offiee; 
and definition of •Tornado Watch," *Tor- 
nado Warning," "Severe Thunderstom 
Watch," "Severe Thunderitorm Warn- 
ing," "Severe Weather Statenient," and 
'^AU-aear Bulletin." 

Section 2~A chart and keyed list of tornado report- 
ing network locations. 

Section 3~Location(s) of Warning CenterCs) and a 
list of their personnel and alternites, to- 
gether with home and business telephonei. 

Section 4~List of communication channals for: 

—Transmitting severe weather spotteri' 
reports of sightings to Warning Cen- 
terCs) and to the National Weather 
Service; 

—Dissemination of Watch bulletins (in* 
eluding local and nonJocal radio and 
television stations serving the area, and 
hours of operation); 

— Disseniinatlon of Warnings, Severe 
Weather Statements, and All-Clear 
bulletins; 
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—Alerting special mcatingg, Rports oventH, 
and other non-routine gathoringH of the 
public; 

—Alerting md warning people in out- 
lying areas; 

™Alerting local authorlticH, when a 
Watch is issucdi and for informing 
them immediately when a Warning is 
Issued; 

—Alerting Hchool systeniB, factoricK, and 
other points Involving routine cnngrc- 
gation of people; and 
—Alerting and warning law enforcement 
agencies, hospitals, rescue and mcdicul 
personnel, and relief agencies, 
Section 5— 'Sequence of actions to be taken by the 
warning, law enforcement, medical, und 
rescue agencies when a tornado or severe 
thunderstorm approuches or Is ocuurring 
in the area (stcp-by-stcp, from the spot- 
ter's report to the sounding of sirens or 
other local immediate warning, and on 
to the end of the threat), (Sec example, 
below.) 

Section 6— List of imniediate post-disaster actions- 
prevention and contfnl of fires* turning 
off of electricity and gm in damaged areaR 
(listing those responsible for acting, with 
alternates* and how to contact them), pro- 
vision of eniergency power and communi- 
cations facilities, plan for emergency shel- 
terSj transportation and feeding, location 
of medical supplies and water supplier^, 
and measures for prevention of disease. 

Section 7— Brief guidance on how to obtain emer- 
gency support from other communities or 
the militaiy when the usual local resources 
have proved inadequate to handle the 
emergency; and how to obtain longer- 
temi rehabilitation assistance from State 
and Federal sources. 

Section 8~Roster of Tornado and Severe Thunder- 
storm Reporting Network spatters by sta- 
tions, with their telephone numbers; of 
key amateur radio personnel, with their 
telephone numbers^ calWetters, and fre- 
quencies; and of other key personnel, and 
alternates, for ready reference. 

Example of Section 5 Contents 
When a Tormdo Watch or a Severe Thurider- 



storm Watvli is ammtmccd for tlw commtmiiy or 
mm to which the Tormch) Preparednms Plan ap- 
plies: 

1. All concorncd with disseminalion of 
Wutchcs and Warnings should carefully ad- 
here to the term **Watch** when only a 
Watch applies and use the term ^'Warning" 
only when a Warning has actually been is- 
sued. The exact wording of each bulletin 
should be used, to ensure that its meaning is 
maintained, 

2. The tornado reporting network should be 
activated (according to pre-planned proce- 
dures). Spotters hearing the Watch broad- 
cast will conimcncc their watch Immedi- 
ately* 

3. Law enforcenicnt reserve personnel should 
be called to duty or alerted by law enforce- 
ment heads, 

4. If in session, all schools should be notified 
by the school headquarters of the com- 
mencement of u Watch, and their supple- 
mental severe weather spotters should be 
alerted to commence a watch for severe 
weather conditions. 

5. Supplemental severe weather spotters for 
factories, sports events, etc., should be 
alerted to commence watch, 

6. The WatcH should be distributed over all 
communications channels participating in 
the Tornado Preparedness Plan, 

7. All Fire Department stations should be 
alerted and notifled of the Watch by Fire 
Department headquarters, 

8. Hospitals, medical personnel, and nursing 
and rest homes should be alerted, and 
should place their plans in effect. 

9. Warning Centers will determine the rela- 
tionship of their local areas to the area an- 
nounced (in terms of counties, cities, or 
geographical bQundaries) as covered by the 
Watch, and if in or near the Watch area, 
wiLl alert (others, as arranged in the Plan). 

10, Mobile radio-equipped severe weather spot- 
ters (as arranged in the Plan) will proceed 
to (designated points), and watch for torna- 
does or severe thunderstorms. Sightings will 
be reported by (communications channels 
arranged) to Warning Center (s) and to the 
National Weather Service office. 
When a tornado or a severe thunderstorm Is de^ 
tected: 
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1. Tornado and Severe Thuiiderstorm Report- 
ing Network spotters— Roport sighting first 
to Warning Center of community immedi- 
ately in path of itorni; secmd, by COL- 
LECT tilephone call to National Woather 

Service ofBce, telephone number 

(as given to Network memberi); or to the 
nearest law enforcement agency If the Na- 
tional Weather Service office cannot be 
reached. Law enforcetnent perionnel in 
contact with (law enforcement center) re- 
port sightings to dispatcher over (channel); 
dispatcher report ilghtlngi to National 
Weather Service oflBce by (communications 
channel arranged), 

2. Local Warning Center iounds local alarm 
(sirens, bells, or other means arranged); 
and conflrms sighting to National Weather 
Service office by (communications channel 
arranged)* 

3. National Weather Service office verifles lo- 
cation, determines direction of storm move^ 
meat, and issues Tornado Warning, or Se- 
vere Thunderstorm Warning to radio and 
television stations by (communications 
channels arranged); and makes other distri- 
bution as follows: (per Tornado Prepared-' 
ness Plan arrangements) to Warning Cen- 
ter(s) concerned; to law enforcement agen- 
cies; and to others on National Weather 
Service office's emergency warning lists. 

4. Supplemental Tornado and Severe Thunder- 
storm Watcheri at schools, factories, etc., in 



the area in the direction of the stornfs path, 
will bo alerted by (Tonuido Prepflredness 
Plan arrangenients), and will warn occu- 
pants of the facility to take cover if the 
tornado or severe thunderstorm approaches. 

5. Warning Centers, law enforcenient agencies, 
and others receiving Warning and In posi- 
tion to do so, warn public directly (by si- 
rens) (specify who netivatci), warn resi- 
dents of rural areas, etc. Law enforcement 
officers on the street warn the public to take 
shelter, 

6. Emergency broadcasts of Warmng bulle- 
tins and severe weathef itatements by co- 
operating broadcast stations provide warn- 
ing and indication of endangered locations, 
direction of tornado or storni movement, 
and brief advice on actions individuals 
should take for SQlf^protcctloa. 

7. Rescue and relief agencies, alerted by spe- 
cial National Weather Service messages or 
by the broadcastg, prepafe to proceed im- 
mediately to stricken area, as reported by 
law enforcement ageneiei or others, 

8. National Weather Service offlee issues fre- 
quent Severe Weather Statemeiits, reiterat- 
ing Warnings, and Issues Warnings for new 
areas as appropriate, as the storin condition 
moves on or as new tofiiadoes or severe 
thunderstorms form. 

9. National Weather Service offlce issues All- 
Clear bulletins for succeiiive areas as 
threat ends* 
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CHAPTER IV-IORNADO AKD SEVERE 
THUNDERSTORM REPORTIKG NETWORKS 



PiSiy person ^hcj has ej^perienc^d the horror of 
spdnj aa oDflinoiis fuMiel suddenly appear frona. a 
thuQ^ercloud knows thataqulclcwafnirigls neceseaiy 
to sa^e tbosfe in tlie path of m tomado. roraadoes 
s^vgre thundcrstorin^ arc not al-^vayi preceded by tlio 
issuaJiCe of Toroado Watclies or Severe Thunder- 
BtQtm Wateli€s, bee&use for^eas.ling has not yet b&en 
developed t& that paint, altbougliinuch TesearohcCTn- 
tbiuesto improve tba techniques, Inimediate VVarn= 
icigs* based on reports ai actual sightings, are of 
utmost iiOpDxtaiiCD, 

W^Mtch^s are ncit 0amingi ' 

Tb^ Welch leUs people to go about tldr business, 
biit to* kaep an cy© on the sk^ arid iji toucht \v^lh 
weatJier ^tateraeniis and Warnifip issued by the >ra- 
tEonal Weather Service. W^itoh«s are distributqd to 
tbi public vvith th# cDopefalion of tihe broadcs^t 

Tbe Warning tells pecple of an dctud si|htLng or 
M Indlcatioa by mdBt and vtgM those an the danger 
p^th to prepare to tBkB iniiJiediate cover for prote^- 
tim agaliist death or ijijury if the hazard \% sMn 
appr^aehing them. 

Tbe WQtah alert# la^ ei^forcement^ rescue^ a*d 
medical ageoicies- TJie l^arfim^ aeti them in inotifin 
ta r^cu© the injured at tha earliest momeiit ajid to 
provide them witfc medical attenilon. 

Evan tboix|h a Vatch may not have been issued^ a 
tornado or MVe« tJJunderstoria lightiag report cm 
sat ip ni^tioa a ^artiing to eommuflltiei In the path 
of a hazard in time for peopl© to tak4 cover, and 
sftort^n the time required for implertienting post-dlsa- 
tpr rescue and rrfief mMiufes. tJntU techniques and 
equipinaiit ire devejcpecl ta detect the early foritxa- 
ticn ci aU laver© weather tiazttds, successful deteC' 
ticn d tornadoes afid severe tbunderstcrms will re- 
quire the support of a ^enii aetwork of itor^i re- 
porteis— **spcltao"— ^a<l Receive, quick Teportini 
pffoeediiras, 



^ The National Weather Service receives help from 
nearly 500 local SKYWARN networlcs but many 
more are needed, Nationwide, these networks are 
nnQdo up of thousands of public-spirited citizens and 
arfjanlzations. 

Bach network is organized around the needs of the 
arc^ being served, with special consideration given to 
Iccilitiei that are highly industrialized or heavily 
populated. In areas of the United States where severe 
Icc^l storms occur infrequently, such as the Far 
Wests networks may be confined to interested groups 
STioh as State highway patrol and utility cornpanies. 
But In the parts of the country subjedted to frequent 
severe local storms— tornadoes and severe thunder- 
snornis— networks should be located Oiroughout all 
c^ountles in the area of responsibility of a National 
Weather Service office. Spotters should be spaced 
closely enough to be able to detect all severe local 
noms. Including those that occur during periods of 
reduced visibility caused by rain or darkness. 

Ideally, trained spotteri should he stationed at 
points about two miles apart within a radius of about 
20 rallies around a major population center Heaviest 
c^oncentrationi of spotters usually should be to the 
icutt^est. An exception to this type of distribution 
v^ouJd be a more uniform deployment around major 
ccastal population centers in southeastern States 
^hlch are threatened mostly by tornadoes associated 
v&^itli hurricanes *^uch tornadoes may approach from 
aJicmtcrly direction. 

R.esidents of several towns may form a mutual 
n^eivi^orlc, which may help to serve several towns as 
vy^ell as a nearby city, or in some cases cover an 
eaitire county or even a group of counties, 

EitabUshtnent of Networics 

A. thorough survey should be made of networks 
ttiat have been established for other purposes* These 



i 



may include radio ainateur laagues, State and county 
Civil Defense uniti, multi-counQf fire departnirats, 
public utilitiei conipaniiSj industrial security poups, 
State, couiityj and local law enforcement agencies * 
and highway departnients. These grcups are tf allied 
to react capably to emerpncy lituatlons and many 
have communications facilities for lapid repordng. 
Meetings should be arranged between the heads of 
these groups, their Communicationi Offleer, the rof- 
nado Preparedneii Committee^ and the cooperating 
National Weather Service official. The latter w^ill ex- 
plain the type of network needed and will request 
cooperation and participation in selectiflg and train- 
ing spotterSj and in developing antf. maintaiiiing 
efficient procedures for storm teportlng and Watch 
and Warning dissemination. 

The law enforceineiit agencies, '^tth Aeir tw^o-^ay 
connmunications facilities and mobility, are very 
effective in spotter networks, They caii disseniinate 
Watch bulletins, maintain a lookout for severe local 
storms, investigate rumored severe thunderstorms 
and tornadoes, activate local warning systems, and 
disseminate warnings. They can ©lao quickly report 
disasters and direct rescue agencies to points needed. 

Citizens' Band radio groups have been very eoop- 
erative in participating in the severe \veather report- 
ing networks. With their equipmentj includini rnohile 
equipment safe froin power outage, they can fan out 
quicTdy and report imrnedlately when a tornado or 
severe thunderstorm is spotted, through a key opera- 
tor acting as filter between them and the fesponsible 
National Weather Service offlce. The interest and 
enthusiasm of these groups is very high and (hm 
cooperation is very helpful. Other amateur radio 
groups have perforined many sterling services in time 
of disaster to aid the stricken public, 

There is a need for supplemetital severe local 
storm, spotters for schools, industrial plants^ and 
large gatherings of people such as fairs or sports 
events during threatening weather conditions, or 
when the National Weather Service has Issued a Tor- 
nado Watch or a Severe Thunderstorm Wateh for 
the area. They should watch for stonn developnient 
and appfoach, and report to someone inside w^hen 
the ichooi, factory, or gathering is ttireateiied, so that 
a *-take cover" alarnn can be sounded. 

News media generally are glad to cooperate ^with a 
Tornado Preparedness Committee by inforniliig the 
public of the need for spotters. This often brings 
forth the right type of well'motivated private n^olun- 
teers, 



Tmining ol Spotters 

All SEY'WARN spotters and reports are supplied 
mth detailed instructional niaterial by the National 
Weather Service, Included are copies of the bro- 
chure^ "Tornado " **Tornado Safety Rules," **Spot-» 
ter*s Cu^ide for Identifying and Reporting Severe 
Local Stornis,*' and *'Severe Loc^ Storm Warning 
Service Cand Tornado Statistics 1953-1969)," Spot- 
ters shoiald have a thorough knowledge of toniado 
and sevferg thunderstorrn chiracteristicss not only to 
ensiire tfaat they are able to fecognize these hazardSj 
but also to avoid erroneouily reporting non^haEard- 
ous gonJiiions and thereby generating needless wani- 
inp. 

Illustrations in these brochures and Lnformatioft 
on the characteristics of severe thunderstorms and 
tonnado&s tftat appear in Chapter X of this pamphlet 
will assist In training spotters to make proper recoi- 
nitiori of severe weather conditions. 

The National Weather Service also provides spot- 
ters witlm an instruction sheet, '^Spotter Procedures 
for Reponiiig Severe Local Storai," The name and 
telephone number of the National Weather Serviee 
offlce to be called COLLECT when a tornado or 
severe tburiderstorm is observed are filled in on the 
bottom of tlie instruction sheet* If feasible, an alter- 
iiate offlco and number are also supplied in the event 
that the ipctter has difficulty reaching tha pfimaty 
ofR-ce by telephone. In addition each spotter is fur- 
nislied ^Itli a wallet=sized card containing the tele- 
phone ntjinteri to be called, in case he is away from 
his usual tocation when he sights severe weather, to 
most insiancess telephone numbers for reporting se- 
vere weather are unpublished, in order to keep ftls 
vitQl chaaiiiel free for emergency reports, 

Training progranfis should be developed locally to 
ensure ejBicient operation of a Tornado Preparedness 
Plan. Tie cooperating National Waather Service 
ofBciaJ caii assist with advice or in personj using 
trainifig ^ids? as time permits. It is especially impof- 
taat that principals of all schools understand the Se» 
vere Local Storms Warning Service, and the value of 
supplemental spotters for schoolSj together with 
wellplanned and practiced procedures and a special 
alarni signal for having school occupants take the 
best avaSlable cover when the ichoors spotter ^ves 
warnliii- 

Operation of the Spotter Network 

Spotters are alerted to the posslbilio^ of dangerous 
weather^ by the tornado and severe ttunderitorm 
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Watches issued by the Natioji J Weather Service, 
Notiflsation is by radio and television, law enforce* 
tnent networks, or other designated channsls. When 
a Watch is in effect, spotters should keep on the alert 
to notify the Natlond Weather Service office or the 
Community Waining Center as soon as a turnado or 
severe thunderstorm Is lightedj describing the type of 
storm, its location, intensityj add direction of fnove- 
ment. Even though a Watch has not been issuedi 
spotters have to be constantly vigilant for severe 
weather whenever skies look threatening, 

Each spotter who operates at a fixed point~home 
or offlce—is idantified by a place name and a code 
number by the National Weather Service office to 
which he reportSj for use as identification when call- 
ing in. The place name assigned to the observing 
point is usually that of the nearest comnnunity or 
some prominent geographic location. Mobile spotters 
such as law enforcement personnel or amateur rfidlo' 
operators with mobile equipment, indicate their posi- 
tion and the location of the observed tornado or 
severe thunderstomi by reference to a town, a cross- 
roadj or some other welMdeniificd point. 

The National Weather Service oflRce receiving the 
spotters* reports plots them, usually on its radar 
screen, which enables the radar operator to relate the 
reports to the radar "echoes*' produced by the clouds 
accompanying the severe weather. By this means, the 
National Weather Service offlce can quickly deter- 
mine the direction and rate of movement of the tor- 
nado or severe thunderstorm threat; call other 
spotters for conflrming information; and deter- 
mine which areas should be given immediate warn- 
ing. This systeiTi is also used to follow the further 
progress of the storm cloud or clouds and to watch 
for additional tornadaes of severe thunderstorms— 
for sometimes more than one may phigue an area at 
the same time* and, unless repDrts are continued and 
sorted out, confusion develops gs to the location and 
direction of oaovement of the threatening condition. 



Appreciation of Spottei^' Efforts 

The services perfornied by SOWARN spotters 
have saved many lives. The National Weather Serv- 
ice attcrtipts to acknowledge their performance by 
personal letters of thanks at the end of each season. 
Tornado Preparedness Committees may find that 
high morale can be maintained it n periodic newslet- 
ter is prepared under its auspices, and circulated to 
the niembers of the spotter network who are helping 
to protect the local community or area. The newslet- 
ter could contain discussions on instructions, ques= 
tions and answers In reporting procedures, and sum- 
maries of recent severe local storm activity, listing 
those spotters who participated in reporting severe 
weather conditions, 

Practice Drills 

To make certain that the Tornado and Severe 
Thunderstorm Reportliig Network becomes, or re- 
mains, functional, the Tornado Preparedness Com- 
mittee should arrange for test exercises to be con- 
ducted during *'safe'' periods. All participants, the 
communications media, and the general public should 
be notified In advance of the practice nature of the 
exercise, so that there can be no confusion with an 
actual Severe weather situation, Whenever possible. 
Such drills should be held at times other than the 
usual storm season. 

Special Supplettiental Spotteri 

- Mobile home groupings and suburban shopping 
centers can be particularly vulnerable to damage and 
destruction from tomadoes and severe thunder- 
storms, and require special attention. To the extent 
poHsible, each should arrange for supplemental spot- 
ters, identify a safe shelteri and train employees to 
use public address or other means to assist residents 
or shoppers to reach this shelter when a tornado or a 
severe thunderstorm approaches, 
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CHAPTER V-COMMUNICATIONS AND 
DISTRIBUTION OF WARNINGS 



A ccnaprehensiv^ and reliable communications 
system is essentid tor disiemination of Watchm and 
^amirtsS and for,thae;Kchange of information within 
the warnitig symm. '1\ should be a functional system, 
based upoii exi^tins communications channels and 
astabh'shgd on the principle of mass distributtoti 
through teletypew-f iter and radio comniunications. Its 
purposes af© to ^ 

a. provide the public with advance inforffiation 
tiat severe tliuriderstornis and tornadoes are 
likely; 

b, provide pfogresi reports concerning the devel- 
opitient or lack of development of severe 
wather; 

arrnjige to receive severe local storm reports 

from cooperative severe local storni observing 

and reporting networks; 
d. distribute warxing infortrJation to the areas to- 

mtd which ch^ tornado or severe thunder- 

stptm is jnoving; 
a. inforiti the pullic >^hen the threat Is over; and 
f* provide baekuy communications, 

Necessary Internal Comniuiilcatlons Arrangements 

A Warning Center is the focal point for the distri- 
bution and receipt of severe weather information for 
a specified area via estsbUshed comnrmnications. Se- 
vere Tiunderstom mti Tornado Watches and Warn- 
ings prepared by- the National Weather Service nm 
distribtJted from this center. It also receives reports 
of approaching tornadoes and severe thunderstorms 
from severe iocal ^torm spotters and issues local 
Warniiip. A local office of the National Weather 
Service may act as tJic Warning Center but any other 
establishment ^J^hicbi has adeqviate communications^ 
standb^^ powr fadllties, and remains open around 
the circle would sersre just as welL 

In otd^t to expedite the disscmiriation of Watches 



and Warnings to adjacent countiei assigned to a Ns- 
tional Weather Service office, each county could be 
assigned to an inter-county Waralng Center. Inter- 
county Warning Centers^ each resEonsible for four or 
five rounties, are essential to a niultl-county system* 
Warning Centers located in county seats at Civil Pe- 
fense Warning Points and working oloiely with the 
National Weather Service would relay all meisagei 
to and from the countiei aislp^d to those centers. 
Each county would have its own SKYWARN spotter 
network and county Warning Canter* Many of Qja 
communities in each county also would have their 
own Warning systems. If a tornado were sighted^ the 
Gpotter would report the tornado to his county Warn- 
ing Center, then would call the responsible National 
Weather Service oflBce. This procedure would aUow 
the county Warning Center io take appropriate 
warning actions for the community or commumties 
immediately threatened, while providing the National 
Weather Service with the information needed to 
Warn counties farther away but in the tornado'f path* 
The county Warning Center would also send tlie 
report to the Inter-county Warning Center over a 
special civil defense telephone syitem, if available. In 
addition to Warnings, the Natioflal Weather Service 
would furnish each inter-county Warning Center 
with severe weather Watches and frequent informa- 
tion on any severe weather in or approaching the 
counties assigt!ed to the Center. At the county level, 
the county law enforcement agency would pass the 
warning to designated officials In die county and m 
each city. 

Reaching the Public 

Although the Hatlonal Weather Service is respon- 
sible for warning the public of the sighting of torna- 
does and severe thunderstornis, It has limited means 
of cortimunicatlng Warnings directly to the puttie. 



11 



toiteadj the Nationai Weather Service rglies on the 
pubUMpirited cooperation of Ae brQ^deast industry, 
OTiiipPsed of thi AM, FM and TV station facilities, 
as thi primary method for reachiag u large a part of 
the general public as possible ^ith Watches and 
Wanilflgs of **sbort-fuse" hazards. Cooperation of 
the Isrpadcast uidustry in Uiis public service has been 
unifomly excellent^ md many people their lives 
to it. 

Surveys iho^ that under emergency conditions, 
whec the interest and concern of the public have 
beea aroused* fte broadcast induitry has a potential 
listemiag and/or vie^wmg audience of approximately 
90 percent of the population involved. 

Hfowevefj it must be understood that participation 
of the broadcast industry in spreading intormation on 
severe weather conditions for the benefit of listeners 
and viewers purely a matter of cooperation, Corn- 
mereial broadcast stations (AM, FM, and TV) are 
not reguired by any government regulation to broad= 
cast emergency weather Warningi. All weather 
Waniifigs are transmitted at the option of the licen- 
see, who maintains control of the station facilities at 
all times. 

Broadcast arrangements across the country take 
aocOTnt of the greater transmissivity o£ radio waves 
durijig nighttime hour. Most AM radio stations oper- 
ate only on a sunrise^tO'Sunset basis, going off the air 
at local sunset. However, a nucleus of almost 500 
AM stations operates 24 hours daily. They have a 
relatively large listening audience and should be jn-^ 
vitad to participate in any warning program of com- 
munities in the areas they parve. 

In some cases, there are ''hot llnes'*~direct voice 
conoections— between the National Weather Service 
office which originates warnings and the broadcast 
studio* permitting National Weather Service offlcials 
to broadcast directly ("live") to the listening public. 
In i^varal arias, local broadcasters, with the encour- 
ageffient of the Federal Communications Commis- 
sion, have developed a plan whereby a key radio 
statioii alerts the other members of the system. The 
mereiber stations, all on a voluntary basis, rebroad- 
.cast sijtiultaneously the weather Warning that the key 
stattofl carries, Under present rules and practices em- 
paoyed in the commercial broadcaiting industry^ it is 
entirely a local and independent determination when 
or vs^hethcr to broadcast a natural disaster warning 
to the listening public— and the cooperation has been 
cKcaltent* 

In iummary, the primary link between the Na- 
tioa^ Weather Service office, which has the Watch 



and Warning responsibility, and the public is th© 
broadcast indumy which disseminates these Watches 
and Warnings. 

RQScMng the Broadcast Stations 

Until recent years, local and partiaUState teletype- 
writer circuits were operated by the Nationd 
Weather Service for warning purposes and to dissenrt-- 
inate weather informaUon. In a number of States^ 
such facilities have been replaced by statewide, in- 
trastate NOAA Weather Wire circiuts. The National 
Weather Service pays to have the circuits run to 
every comnciunity of appreciable si^e in the State. 
Newspaper, radio and television statioris, and others 
interested can have receivers on thes© circuits for a 
moderate connection and monthly service charge. 
These NOAA Weather Wire circuits have increased ^ 
the ability of the National Weather Service to trans- 
mit urgent Warfilngi to radio and television stations 
serving eornmunlties in the path of any sever© 
weather. In some States the National Weather Serv- 
ice can activate positive alerting devices which call 
the immediate attention of station personnel to the 
urgency of the message so that it can be broadcast 
Immediately, Other Severe Weather Statements, de- 
talliii^g the progress of the severe wsather situation^ 
continue to foflow until an AlUClear bulletin from 
the responsible National Weather Service official sig- 
nals an end to the threat. 

In States ^hlch do not yet have the NOAA 
Weather Wire (which is being implemented progres- 
sively as fmi^ become available) the local teletype- 
writer loops continue to be a major imm^ of quick 
communication between the National Weather Serv- 
ice and the bfoadeast media and press wire mvice. 
The press wire services then relay important mes- 
sages to their subscribers. 

Other Means 

Besides tlie statewide teletypewriter circuits and 
the assistance of the broadcast industry, the National 
Weather Service uses a number of methods to trans-- 
mit Warninp lapldly to key people at warning points 
in small communities. For example, a telephone call 
may be made to other facilities capable of using their 
mternal eornrnunications systems to relay Warnings 
to affected coniniunlties where sirens, load speakers, 
and other means are employed to reach the public 
immediately. 

Similarly, urgent messages are passed along to law 
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anforcement siaiicies (local, couaty, aod State) md 
Civil Defense units (frequently over a ipecial CUiJ 
Defense^opcmted snfiaitate teliphone network which 
commtM CivU Defeflie Warning Points within each 
State), 

At a few locatiOflS (limited at present mostiy to 
coastal points In the eastern and souUieasttm States) 
the National Weatoer Service operatei a weather 
warning systim by nieani of its contiauou? weathef 
tranOTission tecflit?e§— on FM frequencies ot 
16240 and iHagaHertz. Individuals and 

ageneies havirf suitable receivfi-s may obtaiu ade- 
quate warning of toniadoei or le/ere thunde^'storms 
by this means. The equipment has ^ special tone-^ 
emitting oapabili^ to activate suitably equipperj 
muted -Tadio reGeivers in schools^ hoipiialsf govern- 
ment officeSj factories and other estabHshnientB 
within a transinitting range of about 50 miles (line 
of sight). 

For Standby facilities. In case normal communica- 
tions ^e diiruptod duriag a severe weather situation 
most NatioflaJ Weather Service offices depend on the 
cooperation at law enforcement agencies, civil de- 
fense, or amateur radio equipment, either backed by 
emergency power generators or safe from disruption 
because of its niobile character. 

Audible Warnings 

By the various means described National Weather 
Service Watches and Warnings can be trajiimitted to 
almost any point in an area of county responsibility. 
There still remains the problem of warning people 
directly who rnay not be listening to a broadcast but 
ore thfeatened by the immediate approach of severe 
weather, Warnings have been spread directiy to the 
people on the street by individuals having access to 
two-way mobile radios (amateur radio operators or 
law enforcement officers). ^Fhey have frequently en- 
dangered their lives to do thli* 



A steady-tone sipial of three to five minutii dura- 
tion over Civil Defense lireai may be used, at local 
option^ as an attention-getting signal for natural dis- 
aster situations, or for other uses chosen locally. 
When this is used, persons should tune to radio and 
television stationi to learn what and where the dm^ 
ger is. 

In rural communities, party telephone some- 
times Qm b% used to found a general alarm, Churoh 
bf and fire whistles are also available for soanding 
th^ alann* 

The Amerioan Red Cross participates in the public 
education program by making available through loed 
chapters il*i color ftlm "Tornado Disaster Action'', a 
four atid one-half miMte film isiued in Mitfcb 1968 
which can h§ used by television stations in connec- 
tion with tornado watch and severe thunderstorm 
watch announcemeiiti* In addition the Red Cross 
periodicially runs toraado safety material in it's Red 
Cross Youth magazine and cooperatively with 
NO A A reproduces and diitributes in quantity ^th 
Red Crosi irnprint the various NOAA tornado safety 
materials. This inforfnation ii ^so made available to 
local Red Cross chapteri for use in all kinds of 
publications, leaflets, and poiters. The Red Gross 
also, through it's Disaster preparedness program, 
works with all kinds of locd organizations and loc^ 
offices of the National Weather Service to cooperate 
in tornado preparedness as wall as other disaster 
preparedneii efforts. Infornialion about the local 
Red Crois disaster prograni can be obtained from 
local chapters and can easily be added to different 
National Weather Service materiEds* In many in- 
stances the Red Cross will produce mailing enclo- 
sures for use in NOAA material and naming the Red 
Cross and the Natifon^ Weadier Service as it'^ 
source. 




CHAPTiR VI-.pyBLiC EDUCATION ON TORNADOES 
AND SEVERE THUNDERSTORMS 



The National Weather Service of NOAA has bro- 
chures, movieSi and speakers to carry to the public 
the messaga of the danger of torKadoes and severe 
thunderstorms and what actioa to take when they 
threaten. The SKYWARN tornado preparedness 
program, begun in January 1969, strengthens spotter 
recruitment, SKYWARN volunteers' idontlty, and 
public awarness of tornado hazards through publica- 
tionSj articleSj and institutional ads in cooperating 
newspapers, Prints of the color film 'TORNADO!'' 
are available at moderate expense to schoo!, librar- 
ies, Civil Defense Offices, and others. National 
Weather Service offlcials will provide copies of the 
brochures at your Tornado Preparedness Meeting 
and arrange for a showing of the nim. Additional 
supplies of pviblications dealing with tornadoes and 
safety precautions are available tor distribution at 
cost. Please apply to National Weather Service Re- 
gional Headquarters, or to the NOAA Public Infor- 
tnation Office, listed in Chapter I, Table I, for in- 
forination on how to obtain these aids, 

Several years maiy pass, at times ^ without a threat 
10 a particular loeaihy. This results in public compla- 
cenoy and apathy with regard to nialntaining aware- 
ness of safety measures to be taken during severe 
weather outbreaks. Also, with our shifting popula- 
tion, newcomers to an area need education on severe 
local storms, on the warning system, and on shelter 
possibilities. 

Complacency may sdso increase If several Tornado 
or Severe Thunderstorm Watches have been issued 
but the immediate local area does not experience 
severe weather. This h often the case. It is rare that 
a particular Watch iu'sa is affected by severe weather 
over more than a. small percentage of its area even 
though the potential danger actually exists through- 
out the area during the period of threat, 

The Tornado PfepHredness Committee (through 
the Subcommittee on Public Education) should ar- 



range program of repeated emphasis (with greatest 
concentration just prior to the tornado season) on its 
Tornado Preparedness Plan and on the measures 
that people should keep in mind for their personal 
Safety. The niention of any ininiinent severe weather 
in foutine weather forecasts provides propitious 
means to alert people who know ho^ the Tornado 
Preparedness Plan works~how Watch bulletins and 
Warning bulletins are disseminated^ and what the 
safety rules are—to get ready to act if the need 
arises. Since severe thunderstorms, which occur far 
more frequcfitly than tornadoes, are handled by this 
same Plan^ the Tornado Preparedness Committee 
has the occasional opportunity to refresh the public's 
education, understanding, and safety practices be- 
tween rare tornado occurrences. 

Hecommended safety rules and pre-season actions, 
together with safety rules on lightning, appear at the 
end of this Chapter. 

This program of repeated eniphasis should aim at 
developing a public attitude of confldence in the 
local Tornado Preparedness Plan; in formed, caution 
during periods of Tornado Watch or Severe Thun- 
dcrstofni Watch; and, above all, readiness to be pra- 
pared to take immediate cover for protection when- 
ever a WARNINO is issued. It should also stress the 
characteristics and danger of severe weather haEards, 
the terminology to be used to alert and warn the 
public and where to obtain authentic information. 

With the advice of the cooperating National 
Weather Service offlcial, worjcshops and seminars 
should be arranged for local gfoups by the Tornado 
Preparedness Committee. It is especially important 
that heads of various types o^ Schools within the 
area, and students as v^elj, receive briefings on the 
importance of supplemental spotters for their build- 
ings, selection of shelter areas, distincdve severe 
weather warning signals within tlie buildings, and 
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drills to prepare for movenierit to safety areas when 
a tornado or severe thunderstorm approaches, 

IMPORTANTr The affectiveaess of any prepare 
edness program depends upon the ability of all indi« 
vlduals to take immediate measures for their own 
protection. The Tornado Prepar^ness Committee 
will find It beneficial to organtee public participation 
ia off-season praatice drills^ fuUy announced well in 
advance. Public and private schools, colleges, hospi- 
t^ij industrial plaiitSj churches, sports arenas^ and 
oAer facilities for public assembly should conduct 
practice sessions at leaai once each year, Schools 
should have practice severe storm drills in much the 
same manner as for practice fire drills* Distinctive 
tornado alarni signals should be used so people will 
know what to do or where to go when au actual 



Tomado or Sever© Thunderitorm Warning ii issued* 
NewspaperSp radio stations, and television stations 
have cooperated in arranging for articles and pro- 
grams at the beginning of the local severe weather 
seasons, stressing public education in protective mea- 
sures against natural hazards and In using taped mes- 
sages (furnished by the National Weather Service) 
following special announcements of Tornado and Se- 
vere Thunderstorm Watch and Warning Byiletins, 
Interviews with Tornado Preparedness Comaiittee 
members and National Weather Service officials have 
also been presented. Newspaper publication of SKY- 
WARN ads, safety rules, the meaning of the tcrmi 
^Watchr' ^Warning/' and -*A11-Clew/* and fta na- 
ture of locd Tomado Preparedness Plans has greafly 
incre^ed public awareness in many communities. 



RECOMMENDED SAFETY RULES AND PR&SEASON ACTIONS 



Tornado Safety Rules 



Sheiier-Stek Inside shelter 
if possible, If in the opin, 
move away from a tornado*s 
path at a right angle. If there 
is no time to eseapi* lie flat 
in the nearest depression, 
such ai a ditch or ravine. 

tn office btiildingSt the base- 
ment or an interior hallway 
on a lower floor is safest* 
Upper stories are unsafe. If 
there is no time to descend, 
a closet or smai! room with 
stout walls* or an inside haH^ 
way will give some protec- 
lion against flying debris. 
Otherwise^ under heavy fur^ 
niture must do. 

in homes with basements^ 
le^k Tefuge near the bpse- 
rnenl wall in the most sbel^ 
tered and deepest below 
gf Qund pM of the basement. 
<\ddit!onal protection is af- 
forded by taking cover under 
heavy furniture or a work- 
bgndh. Other basement pos^ 
sibiiities are the smallest 
room wifh stout walls, or 
under a stairway. 



PKE^SEASON ACTIONS 



Shelter areas should be se- 
lected and marked, and 
building employees should 
be trained to direct the oc- 
eupanis to ihem,. 



A storm cellar, or a rein- 
forced portion of the base- 
ment can be planned and 
constructed; or the safest 
portion of the basement can 
be selected and the family 
drilled to use it. 



in homes without basements 
take cover in the smalleit 
room with stout walls, or 
under heavy fumiturei or a 
tippid'^QVer upholiteTed 
couch or chair in the center 
part of the house. The first 
floor m safer Ihari the second 
(Of third). If there is tienei 
open windows partly on the 
side away from the direction 
of the itorm's approach — 
but stay away from windQws 
vvhen the storm strikes. 

Mobile homes are particu- 
larly vulnerable to overturn- 
ing and destruction during 
strong winds, and should be 
abandoned in favor of a pre- 
selected shelter^ or even a 
ditch in the open. Damage 
can be minimized by secur- 
ing the trailer with cables 
anchored in concrete foot- 
ing. 



Factories, auditoriumst and 
other large but I dings with 
wide, free-span roofs, shouid 
have preselected, marked 
shelter areas in their base- 
ments, smaller rooms* or 
flearby. 



Construction of a stormi ceU 
lar li particularly advisable 
for homes without base^ 
ments. An alternative Is pre- 
ieason selection of a nearby 
culvert or deep ditch. 



If permission can be ob- 
fained to use a nearby base- 
mentp a wpll-constructed util- 
ity bwflding, or other nearby 
shelter, mobile-hontie park 
occupants should select a 
leader responsible for ensure 
ing Constant radio monitor- 
ing and aupplamental storm 
spotting, and for sounding 
the alarm if a stcrni ap- 
proachei. 

Shelter areas should be se^ 
lected and marked, aiitfi 
building employees shDuId 
be trained to direct occu^ 
panti to them. Supplemenital 
spotters should watch fior 
storms and give wamiui; 
drills should be held before 
and during season, 
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PersonQi priparatiom sbould Study safety rulei, seleet 
include availability of a shelter area in home, provide 
batttry^oparawd radios in extra batteries for small 
case ot power loss^ knwU radio, learn the siren or other 
edge of safiiy rulii and how loeal immediate warning sig^ 
Id tall if a tornado or severe nal for your community, and 
thunderstorm is approach- liam how to Identify an ap- 
ing; and change of fsmily proaehing tornado or severe 
plans in ordir to remain thunderitorni. 
near ihelter during a severe 
local storm threit. 

Parkid cars are uniaft as 
shelter during a tornado or 
severe windstorm; however* 
as a last resort » if no ravine 
or ditch is nearby they may 
provide some ihelter from 
flying debris to those who 
crawl under thern. 

Special Safety Rulii and Fre-Seeson Actions (or 
Schools 

1. The school systern of group should develop a 
plan for internal disseminatioii of Watches and 
Warnings of tornadoes and severe thunder- 
storms, based on assipimcnt of a key perion 
and alternate (s) supplied with a comrtiunica" 
tions channel or emergency telephone numbers 
to key persons in all facilities. 

2. All facilities should be inspected, and shelter 
areas selected tod marked, 

3. Special **tornado alarm'* signals should be es- 
tablished to warn all OGCupants of the facili- 
ties. A secondary system should be available 
in case of power failure before a storm strikes. 

4. A syitOT of supplemental tornado/severe 
thunderstorm spotters (teachers, administra- 
tive or maintenance cmpioyeeSj or reliable stu- 
dents) should be established, ready for activa- 
tion whenever a Watch or Warning is an- 
nounced or when severe weather conditions 
appear to be approaching the area. 

5. Procedures should be established in each facil- 
ity for monitoring of radio and television re- 
ceivers for additional severe weather informa- 
tion during threats* 

6. Procedures should be established for use or 
non-use of school buses during conditions of 
Watch and Warning; and drivers should be 
drilled in measurei to be taken to provide for 
occupants to taKe cover in a shelter, ditch, or 
ravine if the bus is caught in the open by a 
severe storm. 



7. Pre-season and periodic in=seasoni sever© 
weather drills should be held at all facilities to 
ensure that staff and students will all respond 
properly when an actual tornado or severe 
thunderstorm approaches the facility, 

8. Plans should be made to protect participants 
and those in group attendance at affairs such 
as sporting events (in gymnasiums or in the 
open) or school plays by reliable supplemental 
spotters^ ample advance wamingj and dis- 
missal with take-shelter instructions if any 
danger appears Imminent Gynanasiunis and 
auditoriums with wide-span roofs are unsafe in 
such situations. To the extent possible, plans 
should be made to shelter as many people as 
possible in safe areaSj such as iti passage tun- 
nels or under solid stands of playing fleldsj 
basements or Inner hallways of buildings, and 
otherwise as indicated under general safety 
rules, 

Lightiiing Safety Rules 

When indoors, and lightning threatens: 

1 . Stay Indoors, and don*t venture outside unlesi 
absolutely necessary. 

2. Stay away from open doors or -windows, fire- 
places, radiators, stoves, metal pipeij siiikss 
and plug-in electrical equipment like radios^ 
television sets, lamps, and refrigerators. 

3. Don't use plug-in electrical equipment like hair 
driers, electric toothbrushes, of electric razori 
during an electrical storm. 

4. Don't use the telephone— lightning tnay strike 
the telephone lines outside. 

When nuidoars, during a lightning storm: 

1. Don't work on fences, telephone or power 
lines, pipelines, or structural steel fabrication. 

2. Don't use metal objects, like fishing rods and 
golf clubs. 

3. Don't handle jBammable material in open con- 
tainers* 

4. Stop tractor work, especially when the tractor 
is pulling metal equipment. Dismount and 
move away. Tractors in open fields are often 
struck by lightning, 

5. Get out of the water and off small boats. Stay 
^'indoors" in large boats. 

6. Automobiles offer excellent lightning protec- 
tion, but they are unsafe places when a tor^ 
nado or severe thunderf torm approaches^ with 




stfojjg winds, due to poasibili^ of destruction 
by th© winds, 
7* Seek shelter from Ughtniiig in a building ; other- 
wise^ in a eive, ditch, ravine, or under head- 
high (it least) clumps of growth in open forest 
g]adei« 

8* When ther^ is no shelter, avoid the highest 
object in the area (and avoid being the highest 
object). If only iiolated trees are nearby, your 
best protection is to crouch or lie in the open, 
keeping at least ai far away from iiolated trees 



as they are high. 

9, If you have metal on your coitume, such as 
golf spikes, get rid of it— you may be 
grounded and attract lightning strongly. 

10* Avoid hiUtopi, wire fences, metal clotheslines, 
exposed sheds, and any electrically conductive 
elevated objects* 

IL When you feel the electrical charge— if your 
hair stands on end or yoar skin tiji^es— light- 
ning may be about to strike you. Drop to toe 
pound immediately. 
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CHAPTER VII-MEDICAL AND HOSPITAL 
TORNADO AND SEVERE THUNDERSTORM PLANS 



Prasumably, madical and hospital readmess for 
disaster is wall-organized and hospit^s in each area 
have plans to back each other up in aase of an over- 
load of injured following a disaster, or in case one is 
badly damaged by a tornado or levare thunderstorm. 

Through arrangements in the Tornado Prepared- 
ness Plan, each hospital should be alerted each time 
a Tornado Watch or a Severe Thunderstorm Watch 
is issued for the area; and should be immediately 
notUed whenever a Tornado Warning or a Severe 
Thundersiprm Warning is issued that might result 
in a need for ambulances, doctors, and nurses. 

Usual provisions will have been made to call in 
doctors, interns, nurses, and nurses' aids for emer- 
gency service via a posted telephone list; and for 
augmentation of the hospital switchboard staff. 

Through the efforts of the niedlcal association or 
of the Tornado Preparednass Comniittee, all doctors 
md nuriei should have in their possession at all 
times special passes and mndshield Identification 
that allow them to pass immediately through law 
enforcement agency roadblocks on their way to asiist 
at disaster sites. 

During Watch periods, it should be a definite 
duty to ensure that ambulancas are ready with all 
necessary equipment, and that suitable staff is ready 
to man them immadiately. 

To protect the hospitals themselves, trained sup- 
plemental spotters should be posted outdoors to 
maintain continuous watch for the approach of a 
tornado or a severe tonderstorm. Preferably, they 
should be able to conMaunicata inMaediately with a 



person iiidoori who can announce an imminent 
strike of a tornado or severe thunderstorm over the 
public-address system of the hospitaL 

Since electric power and communications will be 
alUmportant to the hospital in the hours following a 
disaster, it is assumed that standby emergency power 
generation facilities would be in readiness* Emer- 
gency two-way radio communications may become 
necessary, and may be supplied through the coopera- 
tion of a law enforcement agency, an amateur radio 
group, or others. 

As in the case of schools, hospitals should plan to 
do what can be done to protect patientSj visitors, mi 
hospital personnel if a tornado strikes the hospital 
Employees should be drilled in emergency proce- 
dures. Shelter areas (usually lower floors and inside 
corridofs, as well as bathrooms with their shielding 
walls) should be selected to protect from flying glass 
and other debris, and hospital personnel should be 
trained to Jcnow which areas are best. If there is time 
before a tornado strikes, provision should be made to 
block beds, at least in outer rooms, to keep them 
from being rolled by strong winds. Some protection 
againit flying debris may be afforded by shielding 
bedfast patients with thick blanketi and by moving 
their beds to the inside walls of their rooms. If little 
time is available to take coveri patients may take 
refuge in closets, or underneath their beds. 

It would be inadvisable to use elevators just before 
a tornado strikes because of probable power failure 
and possible wrickaga of the cable pinttiousi. 
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CHAPTIR VIII-POST-DISASTIR 
my IF AND RIHAilLITATION 



Many areas and communities already have a gen- 
eral Disaster Plan which covers tiie range of require- 
mants. Chapter 12 of *The Vice preiidenfs Hand- 
book, for Local OflRcids" (Nov, 1967) details Ae 
types of assistance available under toe Federal Disas- 
ter Relief Progranij which is administered by the 
Office of Emergency Preparedness, It also includes a 
summary of the types of assistatice available from 
other sources. 

Complete and detailed information should be ob- 
tained by the Tornado Preparedness Committee con- 
carning the ready assistance that can be made availa- 
ble to the local community or area in a post-disaster 
situation. 



Representatives of ttie CivU Defense organization 
are well versed in these matters, as are local Red 
Cross Chapter officials. Additional information can 
be secured from similar functionaries at the couotyi 
State, and national leveL 

A suitable subcommittee should review and digest 
all such information for toe Tornado Prepafedneis 
Committee^ and condense It for Inclusion in the local 
Tornado Preparednesi Plan. 

Especially important would be toe deicrtption of 
actions to be taken immediately after a disaster^ as 
indicated In Chapter III, together with the addreises 
and telephone numbers of persons or agencies to be 
contacted^ 
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CHAPTiR IX-SiVERi 
LOCAL STORMS WARNING SERVICE 



An undefitandiDg of the functions, operation, and 
GapabUitias of the ievere local storm warning service 
provided to the public by NOAA's National Weather 
Serviee will be halpful to any community or individ- 
ual interested in planning protaetion against these 
storms. This 'Commerce Department service has four 
main functions: 

1. The colleetion and analysis of existing weather 
conditions (such as surface and upper air ob- 
sensations, and thunderstorm reports) to deter= 
mine if severe weather (tornadoes or severe 
thunderstortns) is likely; 

2. The issuance of Watches and Warnings; 

3. The distribution of WatcheSj Severe Weather 
Statements* Warnings and AU-Clears to the 
public so it will know what course of action to 
take; and 

4- Public education on tornadoes and severe 
thunderstonns. 

A specialized office, the National Severe Storms 
Forecast Center (NSSFC) is located at Kansas City, 
Missouri, All buUatins announcing Tornado Watches 
and Severe Thimderstorm Watches originate in the 
NSSFC. Experianced meteorologists constantly ana- 
lyia atmospheric conditions over the 48 contermi- 
nous Statas in order to detect those areas where 
severe thundarstorms or tornadoes are likely to 
occur. AlsOj whan there is an occurrence, a special 
analysis is immadiately miade to determine whether 
additional occurrences can be expected or whether 
the threat is a marginal one and can be expected to 
dacraase/Due to various data restriction along with 
the limitations in our current knowledge of the cause 
of such stormSs it is not possible to predict the exact 
time of formation of tornad^Sj or severe thunder- 
stonnSj or exactly where tiiay wUl strike. Present 
ievara local storm forecaiting techniques are aimed 
at predicting fte areas (usually about 120 by 250 
miles in stee) wUeh ^e expected to contain the 



maximum amount of severe weather. Thus, each 
Watch area is surrounded by an area having an ex- 
pected lower probability of occurrences with the 
probability of such occurrences decreasing with dis- 
tance from the predicted area. Tha average lead time 
(time interval between time of issuance by NSSFC 
and beginning of valid period) of Tornado and Se- 
vere Thunderstorm Watches is one hour. On occa- 
sion it is possible to give a lead time of three to four 
hours. The valid time (time interval during which 
the National Weather Service thinks the average 
weather will occur) of the Watch is usually six hours* 
Public Severe Weather Watches released from the 
National Severe Storms Forecast Center are two 
types— Severe Thunderstorm and/or Tornado 
Watch. Examples are given at the and of this Chap- 
ter, 

These public Severe Weather Watches are trans- 
mitted by internal National Weather Sarvice and 
other meteorological communications circuits to local 
offices with county responsibility in tha Watch areas 
speciflad in tha bulletins. For Severe Weather Watch 
dissemination and warning purposeSj each county m 
the United States is assigned to a nearby National 
Weather Service office. These blocks of eoundas are 
referred to as county warning areas. The bulletins 
are also released by the NSSFC to die news wire 
services* Entered on tha press wireSj they quicldy 
reach subscribers— newspapers^ radio stationsj and 
television stations— serving tha Watch area, 

Normallyj the buUetini are broadcast in a matter 
of a few minutes, They define watch areas in general 
terms of sections of States* The period of time cov- 
ered by the Watch^ihm "valid period* —is includad, 
as wall as advice to be on the watch for locd 
weather developmants and for later weather state- 
ments and warnings. 

Responsible local offices of tha National Weather 
Service upon receipt of Watch bulletins via meteoro- 



logical circuits, immedittdy prepare and issue a 
redefining statement or "arial outline,'* Redefining 
statements are more detailed designations of the 
partB of the States specified in the public Severe 
Weather Watch as likely to be affected by severe 
thunderstorms or tomadoei in terms of whole coun^ 
ties, towns or well-known geographical landmarks^ 

Local oflBcei o£ the National Weather Service are 
responsible for arranpng for the disiemination of 
mesiages dealing wifli severe weatiher information 
throughout their asiigned county warning areas. Var- 
ious communications arrangements are made. In 
States already served by NOAA Weather Wire, that 
channel is used, and on some circuits the National 
Weather Service can energize a poiitive derting de» 
vice to direct attention to the important bulletin on 
the teletypewriter receiver. 

In addition to, or in ttia absence ot the NOAA 
Weather Wire, other methods used for rapid dissemi- 
nation include local teletypewriter circuits^ telephone, 
cooperating law enforcement and civil defense com- 
munications networks^ and special **hot-line'- com- 
munications. By any or all of these means, the Na- 
tional Weather Service office alerts and keeps in- 
formed the cooperatihg newspapers, radio and televl- 
: sion stations, law enforcement agencies, civil defense 
units, hospitals, spotters, school system headquarters, 
and others. Many of the recipients provide further 
dissemination, by broadcast, transniission over 
agency communications networks, or by telephone. 
The issuance of a Tornado Watch for a speciflc 
area should not be construed as indicating that no 
tornadoes will occur outside of that area, It is em- 
phasized that the Watch designatei the area in which 
tornadoes are most likely to occur. The Watch areas 
are purposely kept as small as practicable in order to 
avoid needlessly alerting the residents of an unduly 
large area, but those in counties adjacent to Tornado 
Watch areas should maintain at least a casual watch 
on local weather developments. 

The other type of public severe weather release by 
NSSFC is a Severe Thunderstorm Watch. A thunder- 
storm is considered to be "severe** if it co tains ei- 
ther damaging winds (surface wind gusts greater 
than 75 miles per hour) or hailstones at least % 
inch in diameter at the surface of the ground, or 
both. If one or more tornadoes are expected to be 
generated by the severe thunderstorms, a Tornado 
Watch is issued rather than a Sevgre Thunderstorm 
Watch; and Tornado Watch bulletins always state 
that severe thunderstonn activity is also expected. 



In the majority of instanceSj tornadoei do not 
occur in areas covered by a Seve^ Thojiderstonn 
Watch, but in borderline cases it becomes difficult or 
impossible to ascertain precisely wheftei the severe 
weather will be in the form of severe thunderitormi 
or tornadoes. For this reasons, and bacauie severe 
thunderstorms are in themselvii capable of doing 
considerable damage to heavily pop^atgd areas, all 
severe weather releases deserve careful attecition* 

A Tornado or Severe Thunderstorm Warnitig is 
issued when a tornado or severe thunderitorm has 
actually been sighted in the area (usually by a severe 
weather spotter) or indicated by radar. Perions near, 
and especially in the direction of travel of tiie severe 
weather as stated in the Warnini^ should take imme^ 
diate cover if they are quite dole, or be prepared to 
take immediate cover if they are farther away frona 
the reported current location, but In tiie lina of direc- 
tion of movement. In many cases, Wamiii|s are made 
possible through flie cooperation of public-spirited 
persons who notify die nearest offlca of the National 
Weather Service or community Warning Center 
when a tornado or severe thunderstorna is sighted* 
Warnings are issued immediately by tiia responsible 
office and indicate the location of ttie toniado or 
severe thunderstorm at the time of datection, the 
area (usually countiei) through which it is expected 
to move, and the time period (usually one hour) 
during which it will move through the area warned, 
The length of the area warned is equd to the dit- 
tance the tornado is expected to travel in one hour. 
Examples of Watches, WarnirigSi and Severe Weather 
Statements are given at the end of ihh Chapter, 

Severe Weather Statements are distributed by local 
offices of the National Weather Service to keep the 
public fully informed of all current inforiiiition, es-* 
pecially when a Watch or Waroing bulletin has been 
issued. Statements are issued at least once each hour, 
and at more frequent intervals when severe weather 
develops or changes rapidly, 

In this way, close watch is kept on weaflier devel- 
opments, and information on the current situadoo, 
including rapid Warningi when necessary, is dissemi* 
nated to the counties for which the local office of the 
National Weather Service is responiible. This derts 
them to prepare for the worsts or infomi them as 
soon as possible of the end of the threat. 

In order that ttie public in a Watch area may 
resume normal activities as soon as possible, local 
officers disseminate All-Clear buUetini m soon as 
advisable, informing a part or all of their county 
warning areas that the threat of severe weather no 
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note munties within om area, can he releami 
lessively, while a Watch or Warnins remains valid 
the remainder, and for adjacent areas toward 
qH severe weather is still moylng. 
'he term "bulletin" is used in the heading of sc- 
I weather Watches, Warnings and All-Clenrs. It 
eates an urgent meisage affecting public safetyj 
receives preferential and more expeditious han- 
g by news media and other users, 

TORNADO WATCH BVLLETIN NUMBER 23 

SSUED 4 PM CST MARCH 2, 1967 

rHE [NATIONAL WEATHER SERVICE] HAS IS^ 

iUED A TORNADO WATCH FOR . . . 

PORTIONS OF EASTERN LOUISIANA 

K PORTION OF WEST CENTRAL ALABAMA AND 

VfOST OF MISSISSIPPI 

THE THREAT OF TORNADOES WILL EXIST IN 
rHESE AREAS FROM 5 PM UNTIL 11 PM CST 
PHIS THURSDAY EVENING. SCATTERED SEVERE 
rHUNDERSTORMS WITH LARGE HAIL AND LO- 
YALLY DAMAGING WINDS ARE ALSO FORE- 
"*AST 

rHE GREATEST THREAT OF TORNADOES AND 
SEVERE THUNDERSTORMS IS IN AN AREA 
a^LONG AND 60 MILES EITHER SIDE OF A LINE 
FROM BATON ROUGE LOUISIANA TO TUPELO 
VIISSISSIPPL 

PERSONS IN OR CLOSE TO THE_ TORNADO 
SYATCH AREA ARE ADVISED TO BE ON THE 
ft^ATCH FOR LOCAL WEATHER DEVELOPMENTS 
4ND FOR LATER WEATHER STATEMENTS AND 
i^^ARNlNGS, 

rHiS WATCH INCLUDES THE COUNTIES OF . . . 
(or the geographical area bounded by , . 
SEVERE THUNDERSTORM WATCH BULLETIN 
NUMBER 19 

ISSUED 3:40 PM CST MARCH 4, 1967 
THE [NATIONAL WEATHER SERVICE] ISSUED A 
SEVERE THUNDERSTORM WATCH FOR . , . 
PORTIONS OF CENTRAL OKLAHOMA AND 
A PORTION OF SOUTH CENTRAL KANSAS 
THE THREAT OF ONE OR TWO ISOLATED SE- 
VERE THUNDERSTORMS WITH LARGE HAIL 
AND DAMAGING WINDS WILL EXIST IN THESE 
AREAS FROM 6:00 PM UNTIL MIDNIGHT CST 
THIS SATURDAY EVENING. 

THE SEVERE THUNDERSTORMS ARE EXPECTED 
IN AN AREA ALONG AND 60 MILES EITHER SIDE 
OF A LINE FROM 40 MILES EAST OF WICHITA 
KANSAS TO 20 MILES SOUTH OF A R DM0 RE 
OKLAHOMA. 

PERSONS IN OR CLOSE TO THE SEVERE THUN^ 
DERSTORM WATCH AREA ARE ADVISED TO BE 
ON THE WATCH FOR LOCAL WEATHER DEVEL- 
OPMENTS AND FOR LATER STATEMENTS AND 
WARNINOa 



(or ihc guograpnicni areu oounueu oy , . 

3. TORNADO WARNING BULLETIN 

EANS (EMERGENCY ACTION NOTIFICATION 
SIGNAL) REOUESTED 

[NATIONAL WEATHER SERVICE] OKLAHOMA 
CITY OKLAHOMA 

ISSUED 4;00 PM CDT APRIL 30, 1967 
A TORNADO WARNING IS IN EFFECT UNTIL 
5:00 PM FOR PERSONS IN COTTON AND COMAN^ 
CHE COUNTIES. 

A TORNADO WAS REPORTED BY THE PUBLIC 
7 MILES EAST OF GRANDFIELD OKLAHOMA AT 
3:55 PM. THIS TORNADO IS MOVING TOWARD 
THE NORTHEAST AT 30 MPH. 
IF A TORNADO IS SIGHTED OR THREATENING 
CONDITIONS ARE SIGHTED ... BE PREPARED 
TO MOVE TO A PLACE OF SAFETY. TO REPORT 
A TORNADO PLACE AN EMERGENCY COLLECT 
CALL TO THE OKLAHOMA CITY WEATHER 
[SERVICE OFFICE] OR CALL THE NEAREST LAW 
ENFORCEMENT AGENCY. 

4. SEVERE THUNDERSTORM WARNING BULLETIN 
EANS REQUESTED 

[NATIONAL WEATHER SERVICE] WICHITA KAN» 

SAS 

ISSUED 4:40 PM CDT MAY 10, 196? 
A SEVERE THUNDERSTORM WARNING IS IN 
EFFECT UNTIL 5:30 PM FOR PERSONS IN BUT- 
LER, COWLEY, ELK AND GREENWOOD COUN^ 
TIES, 

A LINE OF THUNDERSTORMS WAS INDICATED 
BY RADAR FROM WELLINGTON TO AUGUSTA 
AT 4:35 PM. THE LINE OF THUNDERSTORMS IS 
MOVING TOWARD THE NORTHEAST^ AT 4-3S 
PM WELLINGTON, KANSAS REPORTED 70 MPH 
WINDS AND 1 INCH HAIL. 

BE PREPARED TO MOVE TO A PLACE OF SAFETY 
IF HAIL OR THREATENING CONDITIONS ARE 
SIGHTED TO REPORT LARGE HAIL OR DAMAG- 
ING WINDS . . , PLACE AN EMERGENCY COL- 
LECT CALL TO THE WICHITA KANSAS WEATHER 
[SERVICE OFFICE] OR CALL THE NEAREST LAW 
ENFORCEMENT AGENCY. 

5. SEVERE WEATHER STATEMENT 
[NATIONAL WEATHER SERVICE] BIRMINGHAM 
ALABAMA 

ISSUED 4 PM CST JANUARY 20, 1967 
NO TORNADOES HAVE BEEN REPORTED IN 
NORTHERN ALABAMA UP TO 4 PM. IT IS STILL 
POSSIBLE FOR A FEW TORNADOES TO DEVELOP 
IN PARTS OF NORTHERN ALABAMA UNTIL 6 
PM, KEEP TUNED TO YOUR RADIO OR TELEVI- 
SION STATION FOR LATER INFORMATION. BE 
PREPARED TO TAKE SAFE SHELTER IF A WARN- 
ING IS ISSUED FOR YOUR LOCALITY OR IF THE 
SKY BECOMES UNUSUALLY THREATENING. 

6. SEVERE WEATHER STATEMENT 
[NATIONAL WEATHER SERVICE] PEORIA ILLU 
NOIS 
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ISSUED 2 PM CST JUNE 14, 1966 
THUNDERSTORMS ARE STARTING TO DEVELOP 
NEAR PEORIA ILLIHOIS AT 2 PM. THIS IS THE 
ONLY NEW DEVELOPMENT REPORTED SO FAR 
IN CENTRAL ILLINOIS WHERE A FEW SEVERE 
THUNDERSTORMS WrTH DAMAGING WINDS 
ARE POSSIBLE UNTIL 6 PM, KEEP TUNED TO 
YOUR RADIO OR TELEVISION STATION FOR 
LATER INFORMATION, 

SEVERE WEATHER STATEMENT 

IMMEDIATE BROADCAST REQUESTED (when ap^ 

proprlate) 

[NATIONAL WEATHER SERVICE] OKLAHOMA 

CITY OKLAHOMA 

ISSUED 3:55 PM CST APRIL 13, 1966 

DURING THE PAST 15 MINUTES THUNDER^ 

STORMS ALONG A LINE WHICH EXTENDS FROM 



ENID THROUGH CLINTON TO ALTUS HAVE 
BEEN AND STILL ARE INCREASING RAPIDLY 
IN INTENSITY. AT 3 1 45 PM THE HIGHWAY PA- 
TROL AT CLINTON REPORTED WINDS OF 45 MPH 
AND »/i INCH HAIL. THIS LINE OF THUNDER- 
STORMS IS MOVING SOUTHEAST AT 30 MPH. 
PERSONS IN THE AREA ALONG AND 30 MILES 
SOUTHEAST OF THIS LINE SHOULD BE ALERT 
TO THE POSSIBILITY OF DAMAGING WINDS 
AND HAIL UNTIL 5 PM, BE PREPARED TO TAKE 
SAFE SHELTER IF A WARNING IS ISSUED FOR 
YOUR LOCALrTY OR IF THE SKY BECOMES VN- 
USUALLY THREATENING, 

(Notii When thiie m§saages were iiiued the National 
Weather Service was the U*S. Weather Bureau, which became 
the National Waathar Service of the V*S. Commerce Da- 
partmant's National OcaaniG and Atmospherie Administra^ 
lion in Oulobir 19700 
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CHAPTiR X-DiSCRIPTION AND CLIMATOLOGY 
OP TORNADOiS AND SiVERi THUNDEiSTORMS 



The importance of the geographic, seasonal and 
diurnal diitributiou of tornado occurfanceB must oe 
considered in community tornado preparedneis plan- 
ning, Any plan developed should take into account 
the risk in a particular area. Tornadoes occur in 
many parts of the world and in all 50 States, but no 
area is more favorable to their formation than the 
continental plains of the United States (see Figure 
1) and no season is free of them. Normally, the 
number of tornadoes is at its lowest in the United 
States during December and January, and at its peak 
in May (see Figure 4), The months of greatest total 
frequency are Aprils May, and June. 

In February, when tornado danger begins to in- 
creasCj the center of maximum frequency lies over 
the central Gulf States. Then, during March, this 
center moves eastward to the southeast Atlantic 
States, where tornado frequency reaches a peak in 
April, During May, the center of maximum frequency 
moves to the southern plains States and, in 
June, northward to the northern plains and the Great 
Lakes areas as far east as western New York State. 
The reason for this drift is the increasing penetration 
of warm, moist air from the south ^hile contrasting 
cool, dry air still surges in from the north and north- 
west. Tornadoes are generated witii the greatest fre- 
quency along the bounda^ between these air masses. 
Thus, when the Oulf States are blanketed by warm 
air and there is no cold air intrusion to speak of, the 
torniadQ frequency drops* This is the general situa- 
tion across the Nation after June. However, torna- 
does may also be generated in connection with hurri- 
canes* Winter cooling permits fewer and fewer en- 
counters between warm and cold air, ' and tornado 
frequency reaches its lowest level in December* 

During the period 1953-1969, an average of 642 
tornadoes a year occuiTed in the United States, about 
half of them during toe monais — ^AprU, May and 
June, ^ttiou^ recOTds have been kept for a longer 



period, the 1953-1969 period is more representative 
since it coincides with increased public awareness of 
tornadoes and the development of the tornado fore- 
casting service. For the same period, the annual 
average number of tornado days (days witii one or 
more tornadoes) was 159. Average annual frequency 
by State for this period (without regard to size of 
State) ranges from 103 tornadoes in Texas to less 
than three in most of the northeastern and far west- 
ern States and less than one in Oregon and Nevada. 
In 1967, 912 tornadoes were reported, constituting 
an alUtime high. Tmm, Oklahoma and Kansas expe- 
rienced the greatest number of these storms* 

Characteristicii of Tornadoes 

A Tornado is a violently rotating column of air 
pendant from a thunderstorm cloud and touching the 
ground. It nearly always starts as funnel-shaped ro- 
tating extrusion from the thunderstorm cloud, builds 
downward to the pounds and darkens as it picks up 
debris. On a local scale it is the most destructive of 
all atmospheric phenomena* 

Tornadoes form several thousand feet above the 
earth's surface, usually during warm, humid, unset- 
tled weather, and usually in conjunction with a se- 
vere thunderstorm. Sometimes a severe squall line 
many miles long may contain a number of tomado-^ 
producing thunderstorms. 

Sometimes a series of two or more tornadoes is 
associated with a parent thunderstonn (and there 
have been a number of times when two tornadoes 
have occurred simultaneouslys pendant ,from flie 
same thunderstorm). As the parent tfiunderstorm 
moves along, tornadoes may fonn, ttavel dong in 
touch with the ground for a few miles, dissipate or 
lift, and then touch dom again— sometimes several 
times. 

Because om or more tornadoeB may devdop in a 
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givm situation from one or more thunderstorm 
clouds, and their piriod of contact with the ground 
may b& short, prolongedr or intermittent, Watches 
and Warnings of tornadoes and severe thunderstorms 
must be issued on an area basiSi rather than for a 
particular location. 

Knowledge of the following generd characteristiQi 
of toraadoes is useM In toniado preparedness plan- 
ning and to individuals: 

TIME OF DAY during which tornadoes are 
most likely to occur is mid-afternoon, generally 
between 3 and 7 p.in., but they have occurred 
at all times of day* 

DIRECTION OF MOVEMENT Is usually from 
southwest t© northeast* (Note: Tornadoes asso- 
ciated with hurricanes may move from an east- 
erly direction.) 

LENGTH OF PATH averages 4 miles, but 
may reach 300 miles. A tomado traveled 293 
mUes across DlinDis and Indiana on May 26, 
1917, and lasted 7 hours and 20 minutes* 
WIDTH OF PATH averages about 300 to 400 
yards but tornadoes have cut swattis a mile and 
more in width* 

SPEED OF TRAVEL averages from 25 to 40 
miles per hour, but speeds ranpng from station- 
ary to 68 miles per hour have been reported. 
THE CLOVD directly associated with a tor- 
nado is a dark, heavy cumulonimbus (the fa= 
miliar thunderstorm cloud) from which a whirl- 
ing funnel-shaped pendant extends to the 
pound. 

PRECIPITATION associated with the tornado 
usually occurs first as rain just preceding tiie 
stonn^ frequently with hailj and as a heavy 
downpour immediately to the left of the torna- 
do's path* 

SOUND occurring during a tornado has been 
described as a roaring, rushing noise, closely 
approximating tfiat made by a train speeding 
through a tunnel or over a trestle, or the roar of 
many airplanes, 

The Work of fVinds and pFesiui^ 

The destructive power of a tornado is due to tiie 
combined action of its strong rotary winds and the 
partial vacuum in the center of its vortex. As ft 
tornado passes over a building, tiie winds twist and 
rip at the outside at the same time that the abrupt 
pr. iure reduction in the tornado's "eye" causes ex- 
plosive over»pressures iiiiids the building. W^s col- 



lapse or topple outwardj windows explcjde, and de- 
bris of this destruction is driven through the air in a 
dangerous barrage, Hea\^ objects like machinery 
and raUroad cars have been lifted mi carried for 
considerable distances. 

Wind Speeds 

Vertical and horiiontal wind speeds wifliin flie 
vortex of a tornado have never been measured di- 
rectly by instruments exposed in the tomado funnel. 
Invariably, the Instruments are destroyed by flie 
storm, En^eering studies of toniado damage show 
Uiat ttie horizonti wind speed in the center of a 
tornado may be more ttian 300 mUei per hour. The 
wind speed diminishes rapidly away from the funnel 
and is relatively light just a few feet from th^ area of 
destrucdon. 

"nie CaiualQ^ and Damage Potantfal. . 

The greatest potential for casualflei from torna- 
does is not necessarily where tiie peatest number of 
tornadoes occurSj but where there is a combination 
of high tornado incidence and a dense concentration 
of population. For example, tiie greatest number of 
tornadoes, per 10,000 square miles, occurs in Okla^ 
homa (Figure 1) and Texas has had more tomado 
caused deaths than any ofeer State (Figure 2). Be- 
cause of population density, the tomado threat is 
^eatest in M^sachuset^ (Figure 3), AH communi- 
ties in the Midwest^ Great Plains and the southeast- 
ern States, regardlesi of sizej and many populous 
areas in the norAeastem States^ should have active 
community protection pl^s for coping with tomado 
situations. 

The mathematical chance tiiat a speclfle location 
will be struck by a tornado in any one year is quite 
smaU. This low risk factor undoubtedly conrtbutes 
to apathy toward tornado preparedness planning 
until a community h^ suddenly been the scene of a 
major tornado disaster. However, the low risk for a 
particular location mujst be welded against the cas- 
ualty potential of a tornado disaster In an unpre- 
pared community* When tihiese two factors are con- 
sidered, it becomes apparent tiiat few communitiei 
can afford to forego tornado prepMedness planning* 

Tornadoes have occurred with execption^ fre- 
quency at partiwlar locations: 

—Oklahoma City has been struck 26 times 
since 1892; 

— ^Bald\^n, Mississippi, was struck twice in 25 
minutes on March 16, 1942; 



''30 



—Two tofAtduis 45 minutis apart on May 30, 
1879, left a large part of In^mgi Kansas, In 
ruins; 

— Austiflj TexaSj was struck tmQ^ in rapid sue- 

cassion on May 4^ 1922^ and 
— Codgllj Kansas j was struck on May 20, 1916, 
agtin on May 20^ 1917, and a third time on 
May 20, 1918! 
Not many peopl§ in any of the above places would 
fad justiflad In assuming that it would necessarily be 
a long time until the next tomado occurred. Simi- 
larly, no one in a location that has not yet experi- 
enced a tornado should assume that there will never 
be one there. In the area of the battle between the 
warring air masses, it is wise to be prepared for Uie 
worst. 

Major Tornadois 

The most death^dealing series of tornadoes on rec- 
ord occurred during the late afternoon on March 18, 
1925, in portions of Missouri, Indiana, Illinois, Ken- 
tucky, and Tennessee. Eight separate and distinct 
tornadoes were observed. One of these killed 689 
persons, injured 1,890 and caused more than 16 
ndllion dollars in property damage. The other seven 
tornadoes of the series increased the total loss of life 
to 740 and contributed sipiificantly to the total cas- 
ualty and property damage* 



Another major series of tornadoes killed 268 peo- 
ple and injurad 1,874 in Alabama on March 21,. 
1932. Property damage amounted to approximately 
5 million dollars* 

The outbreak of 37 tomadnes on Palm Sunday, 
April 11, 1965, killed 257 people and injured over 
5,000 persons in the Midwest, Associated properQr 
losses were In the millions of dollars, 

Characteristics of Severe Thunderstomis 

Severe thunderstorm clouds are the breeding- 
places for tornadoes, and have the same characteris- 
tics as the clouds directly associated with tornadoes 
except that they do not have rotating pendants ex- 
tending to the ground, and the sounds characteristic 
of tomadoes are lacking, However, severe thunder- 
storm clouds sometimes produce funnel clouds 
(which are Incipient tornadoes) that rotate and are 
pendant from the parent cloud, but do not reach the 
ground. 

Severe thunderstorms occur much more frequendy 
than tornadoes, and in the same areas; and their 
destructive effects on trees, power lines,, houses, mo- 
bile homes, and crops are well-known. Deaths and 
injuries resulting from lightning, strong nonrotating 
winds, and large hail can be teduced by adequate 
warning and rapid, well-organized resciie operations 
and medical assistance. 



Figure 4 



TORNADO INCIDENCE BY MONTH 1953-1971 
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